Glutathione is the antioxidant responsible for resistance to oxidative stress in V79 Chinese hamster fibroblasts rendered resistant to cadmium.
By manipulation of Cd and Zn concentrations in the medium, several phenotypes, differing in the contents of glutathione (GSH) and metallothionein (Mt), were derived from a parental clone of V79 Chinese hamster fibroblast. In some of these phenotypes, resistance to Cd and cross-resistance to oxidative stress was developed. The highest levels of GSH and Mt were found in cells which were rendered resistant to Cd by stepwise increases of Cd and Zn in the cell medium for over 50 passages. Upon removal of Cd/Zn from the medium of these cells or addition of Cd/Zn to the parental cell medium, changes of cellular GSH and Mt levels occurred to different extents. At the same time, changes in the resistance to Cd and H2O2 were observed. Good linear correlations were observed for Mt levels x resistance to Cd and for GSH levels x resistance to H2O2. Poor linear correlations were found for Mt levels x resistance to H2O2 or for GSH levels x resistance to Cd. Moreover, addition of Zn to the medium produced an increase in Mt content without affecting the GSH content. In this case no cross-resistance to oxidative stress was developed. Therefore, Mt which has been shown to be an excellent antioxidant in in vitro experiments, does not seem to play any major role against oxidative stress in Zn and Cd challenged cells. Most of the cross-resistance to oxidative stress in Cd challenged cells seems to be accounted for by the parallel increase in GSH.